Daunorubicin and vincristine binding to plasma membrane vesicles from daunorubicin-resistant and wild type Ehrlich ascites tumor cells.
Tumor cell resistance to anthracyclines, epipodophyllotoxins and vinca alkaloids, called multi-drug resistance (MDR) is intimately linked to changes in the plasma membrane which facilitate an increased energy dependent drug extrusion in the resistant cell compared to the wild type cell. Isolated plasma membrane vesicles from wild type Ehrlich ascites tumor cells (EHR2) and the daunorubicin (DNR) resistant subline EHR2/DNR+ were utilised to study binding and possible transport of DNR and vincristine (VCR). A significant ATP enhanced increase in VCR binding to vesicles from EHR2/DNR+ compared to EHR2 was demonstrated. Furthermore, an increase in ATP enhanced VCR binding in proportion to content of the MDR associated P-glycoprotein was seen in plasma membrane vesicles prepared from various benign human endocrine tumors. VCR binding to EHR2/DNR+ vesicles was inhibited by other vinca alkaloids greater than actinomycin D greater than colchicine greater than anthracyclines, with 35-75 microM concentrations of anthracyclines needed for 50% inhibition. VCR binding to EHR2/DNR+ vesicles was pH and temperature dependent with an activation energy of -30 kJ/mol and was decreased by replacement of Na+ with K+ and by addition of Ca2+. Preincubation of vesicles with monoclonal antibody against the C terminal of P-glycoprotein had no effect on VCR binding and osmolality tests failed to show genuine transmembranal transport of VCR. DNR binding was similar in plasma membrane vesicles from both cell lines, and showed none of the characteristics mentioned for VCR. Furthermore, a radiolabeled N-hydroxysuccinimide ester derivative of doxorubicin, which inhibited VCR binding to EHR2/DNR+ membranes to an even greater extent than doxorubicin, labeled plasma membrane proteins from EHR2 and EHR2/DNR+ identically and did not demonstrate any binding to P-glycoprotein. Therefore, even though the study confirms the close link between vinca alkaloid binding and P-glycoprotein, it could not detect a similar association between anthracyclines and P-glycoprotein thus attesting to the complexity of the MDR phenotype.